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HSC CAPACITY MATRIX - GENERAL MATHEMATICS

determine monthly repayments

Ex 1E

TOPIC: Financial Mathematics 4 - Credit & Borrowing 2 weeks
DONE | GOT | ON MY | WORKING

CONTENT CAPACITY BREAKDOWN! | “ ' |t | wayl | on Tmt | HELPM
. .. . &< [ 3 *\.’3‘%
1. Calculations of principal, interest and Ex 14 Q5 ohwards v 3
repayments for flat rate loans ‘?1
2. Calculation of values in a table of home loan Ex 1B Q3 - 3 g 7 ;‘ﬁg
repayments Spreadsheet Home Loan % '\%/ %C \%L
. o o o @ '~ *\_Y*"GA
3. Comparison of different options for'borrowmg Ex 16Qla-da, 5-12 v 3
money applying the effective rate of interest &L
4. Credit card payments, incorporating fees, Ex 1D = s v réz
charges, rates and interest-free periods Credit card research task % ’\% Q%C ‘?1
5. Using tables from financial institutions to @ s 25

A=,

Your say!

What was the most important thing you learned?

What was something new you learnt?

What part(s) of this topic will you need to work on?
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YOU HAVE DONE THIS BEFORE AND BEFORE AND BEFORE AND....
SO LET’S REHASH.

The formula (as you know it) The formula on the Formulae Sheet

THE VARIOUS WAYS THE FORMULA CAN BE APPLIED
1. Basic -
Calculate the simple interest on $5 000 at 2.25% pa for 12 years.

Calculate the simple interest on $5 000 at 1.5% six monthly for 12 years.

2. Manipulating the formula —
Calculate the number of years that $7 000 would need to be invested to
receive $4 200 in simple interest.

Calculate the interest rate (per annum) that must be applied to $10 000 over 10 years to earn
$8 000
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3. Applying the formula as a FLAT RATE LOAN -
Caitlin purchases a lounge for $5 500 using the credit process of the store. This involves
a deposit of 10% of the original price then equal fortnightly repayments over 2 years

JHINK!
You MUST think smart!
Are you charged interest on
anything you have already paid
for?

OF COURSE NOTI!!

So don't use the deposit in your

years;, R Interest calculation::

which includes 12% pa interest charged on the
balance.

a) What is the deposit Caitlin pays for the

lounge;

b) Calculate the interest charged for the two

c) Calculate the cost of the fortnightly repayment.
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eg Luke borrowed $530 000 to buy an apartment. The interest rate is 7.5% p.a.
Interest is calculated every month on the balance owing and Luke will repay .

Task 1: Use your calculator to complete the next 6 rows in this table:

Opening Closing =~
Month Rate Balance Interest Instalment Balance -
Write how you would Rememb er tO
calculate each column conver‘t the
1 7.5 530 000 3312.50 3916.65 529 395.90 interest to
2 75 529 395.90 3308.72 3916.65 508787.90 the rate per
3 month!
75 3916.65
75 3916.65
75 3916.65
75 3916.65
75 3916.65
75 3916.65

NOTE: The table assumes the same number of days in each month ie 12 months = 1 year.
Task 2:

Build this spreadsheet and continue it until the loan is repaid in full.
Include a cell with a SUM formula that can calculate the total amount of interest paid.
Task 3:
a) How many years does it take to re-pay the loan?
b)
c) Use Excel to draw a graph that shows the amount owing falling as time progresses.
d)

At what year is the loan reduced to half?

Describe the graph.
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eg A loan of $120 000 is paid off at 9%pa reducible interest over a period of 25 years. The monthly
repayment is $1 007.04. Calculate the total interest paid.

INVESTIGATION: You have saved $20 000 for a deposit on a unit. Given that lending
institutions expect the deposit to be 10% of the house price, you need to borrow $

You can reasonably pay $500.00 a month as an instalment.
Now research three different lending institutions and complete the following:

a) Find their current reducible interest rate.
b) Create a spreadsheet for each lending institution that displays the following and continue it

until each loan is repaid in full:
LENDING INSTITUTION:

Opening
Month Rate Balance Interest Instalment Closing Balance

c) Calculate the difference in cost between the most expensive and least expensive.
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1. Calculate the total amount of repayments made in the first year.

2. Compare your answer in Question 5 with the final balance of your table and comment on

the impact of the repayments for the year.

3. Check to see if your loan has any extra fees and calculate their cost for the first year.

1. The interest on home loans is calculated at a reducible rate. This means that the interest

is calculated on the balance owing rather than the initial amount borrowed.

2. Interest is calculated each month; this is then added to the principal and the payment is

made. Remember to convert the interest to the rate per month! The interest next
month is then calculated on the new amount owing.

3. To calculate the total amount to be repaid on a home loan, we multiply the monthly
payment by the number of repayments made.

EXAMPLES:

A loan of $120 000 is paid off at 9% pa reducible interest over a period of 25 years. The
monthly repayment is $1026.05. Calculate:

(i) the total amount made in repayments on this loan.

(i) the amount of interest that was charged on the loan;
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To compare flat and reducible rates of

Due to the various methods that a
loan can be calculated, the actual ] ]
interest rate quoted may not be an effective rate of interest for a flat rate
accurate QUidEI to the cost of the loan. The effective rate of interest is the
oan.
By applying a flat rate of interest the
lender can quote an interest rate less flat rate loan.
than the equivalent reducible interest
rate.

interest, you must calculate the

equivalent rate of reducible interest for a

The formula for effective rate of interest is:

where E is the effective rate of interest, expressed as a decimal;
ris the stated rate of flat interest expressed as a decimal;
n is the term of the loan in years.

Eg Belinda borrows $8000 for a car over 5 years at 6% pa flat. Calculate the effective rate
of interest charged on the loan.

eg Tom borrows $85 000 at 10% pa reducible to be repaid over 15 years at $913.41 per

month.
a) Calculate the total repayments on the loan;
b) Calculate the total amount of interest paid; "
Calculate th ivalent flat rate of int i A loan with a reducible rate of
c) Calculate the equivalent flat rate of interest on interest can be compared to a flat
the loan rate of interest i¢ we are able to
calculate the total repayments
made over the term of the loan.
Caleulate the total interest and
divide by the number of years,
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eg Gav borrows $6000 and has narrowed her choice of loans to 2 options:

Loan A: At 8% pa flat rate of interest over 4 years to be repaid at $165.00 per month.
Loan B: At 12% pa reducible interest over 3 years to be paid at $199.29 per month.
Compare the 2 loans and justify which will be the more econorgical.

O
O

Always write
d conclusion
To These
questions!
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C r Edi'l_ C qr d&! (pon’t You just love them!!lD

Eligible bank customers are allowed to use the bank’s credit card facility.
ADVANTAGES:

DISADVANTAGES:

TIPS TO REMEMBER:

& Some credit cards have an interest free period while others charge interest from the date
of purchase.
% Cards without interest free periods generally have a lower rate of interest than those with

an interest free period.

% The interest on a credit card is usually calculated as a daily rate. This is found by
dividing the annual rate by 36525 .

¥ To consider the cheaper option, we need to consider the repayment plan of each card.

IMPORTANT STUFF!
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eg A credit card company has the following conditions:

@ There is no charge if the account is paid in full by
the due date;

@ An initial charge of 2.25% on any outstanding

balance beyond the due date must be paid; READ
AND
@ An additional continuing charge of 0.07575% per LST

day accrues on the outstanding balance until it is ALL THE

paid in full. CONSTRAINTS:

Below is a copy of Laura’s monthly statement:

DATE TRANSACTION $
Opening balance 0.00

6.8.06 M Wool and Co 158.95

7.8.06 K Electronics 345.00

8.8.06 Fashionable Fashions 405.55

25.8.06 The Corner 201.20
Closing balance

a) Calculate the closing balance

b) Calculate the interest charged if Laura repays $200 by the due date and the
remainder 25 days later.

c) Calculate the yearly rate of interest that is charged on this credit card.
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Eg Scott received a new credit card in early September. There is no interest free period
on purchases and the daily interest rate is 0.0.5%. The following is his statement for

September:
DATE PURCHASE COST
10 Sep Books 370.00
18 Sep Petrol 52.00
22 Sep Restaurant 123.95

He receives an account for the month of September. What is the total interest he will be
charged?

Sarah and Phoebe each use their credit cards to buy holidays to Singapore. The cost of

each package is $1900.

a) The charge on Sarah’s credit card is 1.5% interest per month on the unpaid balance.
Sarah pays $900 after one month and another $900 after the next month. After her
second payment, how much does she still owe for her holiday?

b) Phoebe’s credit card company charges no interest in the first month and 2% interest on
the unpaid balance from then on. She pays $900 after one month and another $900
after the next month. How much does she still owe for her holiday after this second
payment?
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Using Tables for Loans

1 |585.6] [586.07 | 586.53 | 586.99 | 587.45 | 587.92 | 588.38 | 58B.B5 (58932 | 589.79 [590.26

2| BA3RT | 54432 (54477 | 54523 | 545.08 [546.14 | 546061 | 547.07 | 547.54 [548.01 | 54849

3 | 52997 |530.42 [530.88 | 53134 |531.80 [532.27 |532.74 | 533.21 | 533.09 [534.18 | 534.67

4 |523.03 |523.49 (52395 | 524.41 |524.89 (52536 | 525.85 | 526.33 | 526.83 [527.33 | 527.83
5 |S18.87 51933 [519.80 | 520.28 |520.76 [ 521.25 | 521.74 | 522.24 | 522.75 [ 523.27 | 523.79
6 |516.10 |516.57 (517.05 | 517.53 |518.03 [518.53 | 519.03 | 519.55 [ 520.07 | 520.61 | 521.15
T |514.13 |514.6] [515.09 | 51559 |516.09 (51660 [517.12 | 517.65 | 518.19 [ 518.74 | 519.30
B |512.66 |513.14 [513.63 | 514.14 | 514.65 (51517 | 515.71 | 516.25 | 516.8] [517.37 | 517.95
9 |511.52 (512,001 (51251 | 513.02 |513.54 [514.08 | 514.63 |515.18 | 515.75 (51633 | 516.92

10 (510061 [S101.10|511.61 (512,13 (51267 |513.22 |513.78 (51435 | 514.93 | 515.53 | 516.13

11 (5 986 |51037 [S10.88 |511.42 |S11.96 | 51252 | 51309 (513.68 | 514.28 [514.89 | 515.51

12 (5 925|5 976 |510.28 510,82 [S511.38 |511.95 |512.54 (513.13 | 513.75 | 514.37 (515.01

13 (5 B.73 |5 9325 |5 9.78 | 51033 | 51090 (511.48 | 512.08 [512.69 | 513.31 [513.95 | 514.60

14 (5 B.29|5 881 |5 935 (5 991 51049 |511.08 |510.69 (51231 | 512.95 |513.60 (51427

15 (5 791 |5 844 |5 599 (5 956 51014 |510.75 | 51137 [512.00 | 512.65 | 513.32 (514.00

I6 (5 758 |5 B.11|5 B.67 (5 9255 985 |510.46 |510.09 (511.74 | 512.40 | 513.08 (513.77

I7 (5 7.29|5 7.83|5 B840 (5 B985 959 |510.21 |510.85 [511.51 | 512.19 |512.87 [513.58

I8 |5 7.03|5 758 |5 B.16 8.75 (5 9236 |510.00 [ 510.65 | 511.32 | 512.00 | 512.70 | 513.42

19 (5 6805 736|5 794 (5 8555 9.17 |5 9.81 |510.47 [511.15 | 511.85 |512.56 (513.28

21 |5 642|5 699(5 7585 B.20 |5 8.85(5 951 (510,19 | 510,89 |511.60 (51233 | 513.07

5
5
20 |5 6605 7.06(5 7755 836 |5 9.00 |5 9.65 (51032 |511.01 |510.72 (512.44 | 513.17
5
5

22 |5 6325|5 683 |5 743 8.06 (5 B.71 |5 938 510,07 510,78 (511.50 | 512.24 |512.99

23 (5 6.10|5 669 (5 7.30|5 793 (5 B59 |5 927 (5 997 51069 |511.42 |512.16 | 51292

24 |5 5975 656(5 TA8(5 782 |5 8495 9.17 (5 988 |510.60 |511.34 (512.10 | 512.86

25 |5 5855 6445 7075 7725 839|5 9.09 (5 9.80 |510.53 |511.28 [512.04 | 512.81

The table shows the monthly repayment on a $1000 loan at various interest rates over various terms.

eg Calculate the monthly repayment on a loan of $85 000 at 11% p.a. over a 25-year term.

eg Elliott borrows $160 000 for a home at 8% p.a. over a 20-year term. He
repay the loan at $1400 per month. If the interest rate rises to 9%, will Elliott need to
increase the repayment and, if so, by how much?
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TRIAL QUESTIONS...

Jo and David took out a housing loan of $160 000 at an interest rate of 7.2% per

annum. compoumnding

monthly. As part of their contract, they agread to pay a

monthly repayment of 52 000. Details of the first two months of the loan are

shown on the statement below.

Balance on i i Balance on

Month first day of }i‘:mhli R:_[un_lhl} ¢ last day of
the month eres paymen month

| £160 000.00 94000 £2 000.00 £158 960.00

2 £138 960,00 £953.76 £2 000.00 £157013.76

W

What 15 the monthly rate of mferest?

(i) Jo and David find themselves imable to make any repayments on their
housing loan durnng the third month. According to their contract that

they have with the bank, if a repayment is not made duning a particular
month, then a penalty fee of 18% of the monthly repayment is to be

made cunng the following month together with the late monthly repayment
which was due as well as the current monthly repayment. Note that the
penalty fee that they pay 1s not deducted from the balance of their loan.

(1}  How nmch do Jo and David have to pay the bank dunng the 1
fourth month?

(2}  Copy and complete for the third and fourth months of the housing 4
loan below into your writing booklet.

Month | oot doyef | Mombly | Momhly | BT CE
the month e Repayment month
1 $160 000.00 £960.00 £2 000.00 £158 960.00
2 $158 960.00 £953.76 £2 00000 $157913.76
3 £157913.76 £0.00
4 £4 000.00
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2009 HSC

20 Lou bought a plasma TV which was priced at $3499. He paid $1000 deposit and got a
loan for the balance that was paid off by 24 monthly instalments of $135.36.

What simple interest rate per annum, to the nearest percent, was charged on his loan?

(A) 11%
(B) 15%
(C) 30%
(D) 46%

2009 HSC Q 23
(d) The tables below show information about fees for MyBank accounts.

Bank fees for accounts Withdrawal fees
Free | Cheap / Types Fee
Access | Access of per
Types of fees Account|Account withdrawals withdrawal
Monthly account fee $7 54 Internet banking $0.30
Withdrawal fees No Yes < Cash withdrawal $0.50
Each cash withdrawal $ $ | from MyBank ATM '
from other ATM - ~ | \_|EFTPOS purchases |  $0.50
(1) Li has a Cheap Access Account. During September, he made 3
* five withdrawals using internet banking
* two cash withdrawals from a MyBank ATM
* four EFTPOS purchases
* two cash withdrawals at other ATMs.
What was the total amount that Li paid in bank fees for the month
of September?
(i1) In October, what is the maximum that Li could pay in withdrawal fees 1
to ensure that a Cheap Access Account costs him no more than a
Free Access Account?
C:\Documents and Settings\tracey_h- 15

butters\Desktop\mathematics\year_levels\math_stage6\General\hsc\financial_maths\financial4\credit_borrowing4_no
tes.doc



2008 HSC
15 Al is buying a speedboat at Betty’s Boats.

Betty’s Boats

Cash price
316 000

OR

Terms
15% deposit plus
$320 per month for
5 years

. .
M .
\h++|--ch-;+c--++q-y+oq-;++q-;o.}

What is the amount of interest Ali will have to pay if he chooses to buy the boat on terms?

(A) $3200
(B) $5600
(C) $19200
(D) $21600
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